
Answer on Question #77351, Physics / Electromagnetism 
 

 
Question. The force on a charged proton (charge 1.6 ∙ 10−19𝐶) travelling at 3 ∙ 106 𝑚/𝑠 through a 

magnetic field of 4 𝑇 is: 

 

Solution. 

According to the Lorentz force 

𝐹⃗ = 𝑞𝐸⃗⃗ + 𝑞[𝑣⃗, 𝐵⃗⃗] 

So, 𝐸⃗⃗ = 0. We get 

 

𝐹 = 𝑞𝑣𝐵 ∙ sin 𝛼 

 

If 𝛼 = 90° 𝑡ℎ𝑒𝑛 sin 90° = 1. Thus 

 

𝐹 = 𝑞𝑣𝐵 ∙ sin 𝛼 = 1.6 ∙ 10−19 ∙ 3 ∙ 106 ∙ 4 ∙ 1 = 19.2 ∙  10−13 𝑁 

 

If 𝛼 = 0° 𝑡ℎ𝑒𝑛 sin 0° = 0. Thus 

 

𝐹 = 0 

 

If 0 < 𝛼 < 90°  then 

 

𝐹 = 𝑞𝑣𝐵 ∙ sin 𝛼 = 1.6 ∙ 10−19 ∙ 3 ∙ 106 ∙ 4 ∙ sin 𝛼 = 19.2 ∙  10−13  ∙ sin 𝛼 , 𝑁 

 

Answer. 𝐹 = 19.2 ∙  10−13  ∙ sin 𝛼 , 𝑁. If 𝛼 = 0°, 𝐹 = 0; if 𝛼 = 90°, 𝐹 = 19.2 ∙  10−13 𝑁. 
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